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[mi^^] mmm i 
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mi^^] mmm i 
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mm^] mmm 
y^ v^mmu^nt., 

mm^(Dh=yy^ V ^izmt^mmii, mmv^yy^ -j^mm'^mm\z^^)^m 

^y ^'W#i|xm§Pii, 

1 ffiliE# 2001-3053624 

I 
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M:^^x$>^x, 

mmn, m(Dj~\^^^ibmm^nx^r^mm(Dj-}^izmm-^nr^mm^<Dh^ 
y^ V ^izm-r^mmti^mmt^, 

- }^xmn^n^, mmm^<Dh'yy^ -y ^mm^um-r^ h^y^ v^mm. 

ga®y - }^izmm'^nr=.mm^<7^h^y^ ^y ^izm-t^mm^um-t^^m 
t, 

fffiajR^^tiT^trffHsacDy - ]iizmm'^tir^mm^(Dh'^y^ ^y^izm-r^ 
mmt, m(Dj-}^^^>bmm^nx^r^m^(Dj-\iizmm-^tir^mmm<Dh'y 
y-fy^izm-r^mmhi^tmt^^mt, 

[0 0 0 1] 

2 ffiiE#2 0 0 1 - 3 0 5 3 6 2 4 
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[0 0 0 2] 

[0 0 0 3] 
[t^5feCDS$B] 

^'T'feU, IP (Internet Protocol) r K tlT^: I 

o ) izmn^n^. 

[0 0 0 4] 

I PT Kl^X{C«'5VAT;i/-^ra$:^*(Z)J:e){c4JiiLT, I PA^r^y h 5:^^ 

• zfU h^JlilLX, 3^^, RIP (Routing Information Protocol) t.t^ltO 
SPF (Open Shortest Path First) aStC-^M^tlT V^-5o 

fciix-ii^N^y ^^) izm-^^^xm^txcDmmoym^ (;i/-b, /n°;<.) 

[0 0 0 5] 

~izmtti^^\:'r^m^rdnv$>^), v r jv^ ^ 2^^zmMymmtl^7tDn^tD^^v 

3 aiaiE4t 2001-3053624 

i 
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[0 0 0 6] 
[0 0 0 7] 

O S P FJCtt, :^IS[®MM&5:ISSbT I PA°>r^y h^^^fC-r^^n 
:^ h • (Equal Cost Multipath) ^ ;i/--5^>f > ^?'=fo^'So LA^L 

, l^tc, O S P F $:^MbTVN-g,fei?), U r;b^-f A®®'©:^ >y h ':'-^®:ftl^ 

[0 0 0 8] 

[0 0 0 9] 
[0 0 10] 

[0 0 1 1 ] 
[^M -r S (Z) #|g] 

4 ffi!iE# 2 0 0 1 - 3 0 5 3 6 2 4 
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h^7>r ^y ^{cKi-^'»fg$:^m-rs h9:7.f ^y ^ 'It^g^^SP i: , SrffHh^:7^ 
>r >y ^^IcMfS'Wfgi:, fffSHh^^^ ^y ^M^^gpic U^m^nT^MfEffi® 

[0 0 12] 

mi^zMmiz^ijUM-^ntc-mm^Bo^j- \^izmm^nr=.mm^(Dh'^y>{ >y ^ 

%o^V=yy>( V '7\zm-t^mmi^^mm~-ir^V=yy ^ ^y ^ 'WfgfHM i: , n^mx 

[0013] 

, ft6(Z)7 - K*^^^tM$tlT^feMfl&®y - K{cg?M$ti;tJiMS&® N^7>r ^y 
^{C5B-t^'ttfg?:^ML, ^tie5CD'M§:fa'lt-r-2>o htctr^^X, ^ - Fli, IB 
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[0 0 14] 
[0 0 15] 

[0 0 16] 

milt, ^mmizWi^ r-»$giRmi§mj ^^Ajt£j~\^^^-t^i&m:^vhu 

r')y'^ ttEj ^v^e>o ) CJc-Srftitfrb^lc^^^ftjn-SjlM^'y hC^-^^ 

K (Asynchronous Transfer Mode : j;^i^T ^ATM] i:V^e)c ) ICJ;U, IPA°>r 

o 

[0 0 17] 

mm-^^y V'o-^ i\z\t, M^ayMm-^v v^-^ hhx, mm-^v hv-^ 

[0018] 
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[0019] 
[0 0 2 0] 

$:^iS[^g;tTV^^„ Z.n^(DJl- iZlt, A{l![;i/- ^ 1 1 S 
H, ffi{ffij;i/-^ 1 1 D^, mmcD^^mJv-^ 1 1 R^l75)^-g•*4^Tv^-^,. 

[0 0 2 1] 

xmjv-^ 1 1 sit. mmmmm^y A, Btr^itc (^r^itAmj\y 
1 1 izmu-^nt^m^Ltjt^^ny}^^-^^m ti^^^-^^v v ^'^m^^ n 
, ^(DA^v hizMLXTE^mnv, TEizm^\>^rm^^nr=.m^ o-^^, 
h) ±(Dmi^Ltcfpm}v-'$i 1 1 Rizmm-t^^(Dv^s. ^mjv-^ 1 1 

1 Bit, xmJV--^ 1 1 S*^?>™;l/-^ 1 1 R$:/{'bTillM$tiT^7tA>?r^y 
h^r^MMM^^y h U - D^t^ltE feliffiM;!/-^ l i Dtcg^M^tiTt 

[0 0 2 2] 

^fe, irT'^fej, $rA{l;i/-3? 1 1 s fflM;!/-^ 1 1 D ^, 
i^^^-sa-^^jfeSo e^TT'ii, rtL^(7)AM;i/-^ 1 1 s, 
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J tmm-t^^tt^^. 

[0 0 2 3] 

g^f-s 3 o<z)tf^;i/-^ 1 1 Ri:®r5(c, 3^(DVy^ l i ~l 3 ti^^ti^tim 

[0 0 2 4] 

T^feA>5r^y h tCji^f LT T E f-S^,?!;^ ^ U , 1 1 Dli, TE 
[0 0 2 5] 

mm^^^t/ hv~'!7 lit, :^mm<Dmmx^iit, ^^jv • ^y^um<D-mti. 

T(Z)MPLS (Multi-Protocol Label Switching) §:M V^TMi^S:Sg^f -5 i: ^ 
Ic^mstiTVN^o ^(Df^it), AM;b-^liS, m{|if;i/-^ 1 1 D. feJ;tJfcfi 

1 1 Rti, • ;^>r 5^ • (Label switch Router : j;^T I" 

LSRj ilVNe)„ ) h LT^^$tlTV^§„ 
[0 0 2 6] 

MP L S li, O S I #M^T^;bfC^ 1:^-5 b^-V 3 >^ }s . h n 

;i/<D;i/-5=-'f ^^''MS^, ATM->^:>:7 • U i/-^® L/>r^2®;^>r^y^> 
^'^mH^m^-^-^^nmX'^^. LSRI*. 7A°>!r^y h^i^l (A>!r^yh3^m) W 
mtLX, I FT Kl^XckUtjT^®l^-r^(D'W#T'^-5 r^/<;i,j ^r^M-T-S 

y) iZ'^P^-t^^^lZit, L/T V P I /VC I (Virtual Path Identif 

ier/Virtual Connection Identifier) IPrKl/X 
(V P I /VC I ) (CV^y tr>^*$ti, ^^;i/S:fflVNT>'N°>?r>y h^iH*'^ 
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[0 0 2 7] 

MPLST'li, LSP (Label Switched Path) tmSn^l&^fJ'J^tbm^^ 

nt^m^ iUMzi:^^ i/^y) ±v/'^^-j h^^m-t^o ^®lsp{±, osp 

m-t^:it^v^^o tt^, oi~^t.r=.itny\£a.-^ii^^) ^v, mm 

® L S P ^Wt^-t^^H^X'^^o 
[0 0 2 8] 

L^*^oT, mm<7)L s P$:g6#(D;i/-7"-f y^ • :/n h ii;bi:«3fl5i{c^^ 

[0 0 2 9] 

i:oTt;, mm%V VJ-^ (DV=yy ^ V ^ (DV^MiZJ^i^l^r^^'^ ^ ^ y ^ f^T E 
[0 0 3 0] 

LSP«, l:^<DVy-^[^izmmim^^-t^Zilii^X^^.r:Lil^lt, lOO 
[Mb PS (Mtf^y ] (D^m^^-r^ l:^(DV y':7\^lZit, -tn^tlZ 

0 [Mbps] (7)LSP$:5MSg^-r§^i:*^T^§o 
[0 0 3 1 ] 

LSP®|g^{Cli, /ci:;lli, RSVP (Resource Reservation Protocol) 
^fcttitl$:^£§SL7tR S VP - t u n n e 1 S:SV^T, m^±(D V y (D^m 
^^m-t^:iiHZj:i)no:iilt)^X^^o 
[0 0 3 2] 

mm:^ V VO-^ I T'tt, L S PtCi^Mi^ (^^;i/ • x-r • A°X, 
ATMtC^l-j-^^^,3:^^i/3 >) i:UT, S 1 fC^^f J: e) fC, 30CDMS&2 1 
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, AMJiy-^ I I Sit, /N°>!r-/ ■S^«?)® 3o®M12&2 1 — 2 3 $:Wr 

^ o 

[0 0 3 3] 

^mm2 1 — 2 3 It, 1 t.t=.li2PA±(DV y'!7\Hizm-f'^nr:Ll. S Pi}-^^m^ 
$tl§o #M1?&2 1 -2 3 $:#^i--g> U t-^TM^-g) U >^ illi 

[0 0 3 4] 

in • :^-f ^y^«72^) ^noZ.t.ii^X^^. ^ i 1 D li, TEE 

:^>y hC-^ 1 li, mT^l^fc^oK, ATM5:^i?ffiL/TV^-5<Z)T^ :i:iT'VNe»9 
^;i/ttVP l/vci^^U, ^r^J-i^^y hitATM^jv^l^xm^^-^ii^Zt. 

[0 0 3 5] 

mm^^v YV-^ lO^VyV ■< V 'y <D-ikm\z^\:.X, L S P J;-5MI?&5:SS^ 

v=y-7 >( V "yizm-t^mmn ^mz ^v=yy^v^mmi\ ) $:3^m-t-5 

o h^^^- ^'»fg®3^^JCli, *mfe<Z)?^M7:'li, OSPF (Open Short 

est Path First) \ZlQ\-^ ^m^tal. S K ( U > ^ ^^^jS^g- : Link State Adverti 
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sement) 12$>^yt^— ■i^ L S A (Opaque Link State Advertisement) ti^^M'^ 
[0 0 3 6] 

"yv^^y^' (Flooding) *^^M^4X-£).^,$:R^V\T, V^o^ilt-•5 ;6^lCo V^T =fe; 

SA«, OS P Fi:v^e) ^3;^^c^^^oTv^^(Z)T% ^ >3f 

mizh^y^ y ^mm^^^x^m-t^:it.iz^y), -^y^-^v i.^®^#(7) 

[0 0 3 7] 

<;i/-^ 1 1 ®^^> 

fe-So Af!l;i/-^ 1 1 Sli, :Sa.S^S3 0 h, fH'li:^S3 2 ^, ^iy-^yisL-T. 
l~4 6 i:$:#x.Tv^-g>c A#l;i/-^ l l S (cu > if zl- ^^t^:^^ 

fgl-te^tl-g., cfi^;b-^ 1 1 R^J:t;^ffi{i;b-^? 1 1 D«, >r > ^ 7 a: - 

1 1 s(Dmmz-D\^x(r)^mm-t^^iih-t^o 

[0 0 3 8] 

3 2 a J3 J;t>*5r^-^ L S Am'r-^^-y. 3 2b $:-^^"??V^S„ U ^^^^^St' 
-^^-X3 2ati, O S P FT'M^^tlTVN^, U > ^ t'- 
^^->^T'2>-S. L S A^T-'-^K-X 3 2 b li, ^T^-^LSAj^'^^ 

[0 0 3 9] 



1 1 
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TVN^o ^cD^SISfiS Old:, ^©p^^PcD^^U *7tlifH'Ei^«3 2 icfH'Ii^ti 
fe>^a^*^A{Ct^oT, IB'li^MS 2 fei:0*-r >^:7ai->^.Mg4 1 -4 6 (4 

mm, A>^^yN (ATMiz;i/) L S A®|^^J3J:t>*j||^M, 

^ML/^L S AICJ:^ U >^'^^^-T'-^^->^®3gif. ^^Lt^vT^-^ L S A 
iz^^:t^-^ h S AM-?-^'^-;^0JSfr^®^S$:^f e)o 
[0 0 4 0] 

^>^:7:c-;^^g4 1-4 6 (4 7) it, Affi^T A T :*0.«g 
3O(D0mcDT, ^^$tlfe#U >^ $:^i^$tl'5>A>!r^y h (ATM-fe;b) ®A 

[0 0 4 1 ] 

A°>^r>yh (ATM-fe;i/) ©ill^'® (ATM-fe;i/(^)^f!g, ^^JV (VP I 

/vci) (Z)x-r ^y^>^*$:^ti\ ) it, \^^jLrmmz^vmm^nr=.j\ 
-}^^:^T^mm^)v-^ 1 is^izmi-ix, ^(D^mmiz^ijnoztti^x^^ 

So 

[0 0 4 2] 

h^y^yi7mmit, mj&Lt^J:oiZ, O S P F lCj3it'5:t^- ^ L S A 

V^T;^-^ 1 1 ^^^ti-So 3®:^^-^' L S Ali, g|3fC:^-t 

, z:<Z)|lI3 -eii, L S A$:^:S'[nIlC 3 2 tr^y h (4 ^n'-T h) ^^T-S^d 

[0 0 4 3] 

^r^-^' L S Aid:, L S A/\^y ^5f^3it>*L S R > ^ ^ - XWfB(7) :7 >r 
[0 0 4 4] 



1 2 
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[0 0 4 5] 

L S A^V ^it, 2 0A-rh*^^^U, 3i^(Z)LSA (::r^- 5^ L S AJS^^(^ 
LSA) tmmcDy'-^mm^mir^. -tt^t)^, LSA/\^y^li, u>^^/^® 
m-i; (Link State Age) , :t:fi/By (Option) , V y 'i7 'J^f^M^ 4 ^ (Link S 
tate Type: LS Type) , ^ • ^ ^ zf (Opaque Type) , ^'^S'J^ 

(Opaque Id) , J^-g-;!/-^ (Advertising Router) , Vy^^M^-^^ (LS Sequ 
ence Number) , V y ^ V^M'f- 3l y ^ • if A (LS Cliecksum) , fej;t>*:R$ (Leng 
th) K:^)^^^^$t^Tv^S„ 
[0 0 4 6] 

l"V >^^t^Mx-i;j li, U, r®:^^-^ L S A(Z)#^ (# 

#^) , ■r?^t)t>^^»IPS$:^bTVN^„ 
[0 0 4 7] 

r:t^2/3>j lAVb^^^^U, ;i/-^^^:r:/i/3 >atg$:iJ-5K- h-r 

-5 7^ FT'^-So ^(Z) r:;}-^>>H>j y ^ ~;v\^(Dm2\^^y hit, Otf^yh 
ilPflStl, ^(7);i/-^75)'^^^-:^ L S A?:-tf*f- }> bTV^-5 (Opaque-capable) 

[0 0 4 8] 

^Vy^'^m^^-^^i it, lA-fh*^e3^y, L S A(D^>r >^$:^LTV^-2,„ 

L s A^^^fc, ^)y ^'^m^^':f(om\t, 9, io^?t«iii:^i; 

[0 0 4 9] 

^0'fii7!)'^'9 O^-^tC^, ^<D:t^-^ L S A^^^^i/T'-r ^^''^H (Flooding 
Scope) \t "Link-local" T^U. n • ^ h - ^ ^ 10® 
^-^iCli. :7^^y^^' >^*^Hli "Area-local" T'^U, ^®:^/^-^LSAtt 

V^a 1 1 ©S-n-lCli, »y -T^Y > ^''^fflli "Equivalent to AS-external LSA 
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" "eS>y, -e®;r^- ^ L S Ali, as (Autonomous system) ±i^iZM.-DXy 
^Vt"^ yV-^tl^o #(C (1) -t^XOMMm.^ (Transit area) IZy^y^ 
(2) A^y^'/K-V (backbone) (stub area) IC 

y^^yy^^ y-^'-^n-f, (3) ^€>;b-^*^e>, -?-(Z);b-^{cg^^$tiTVN^^ 

^ y^M^ (C fSj T li^^ $ V ^„ 
[0 0 5 0] 

I PT Fl^^ *'^a:^)^ti ■5:7-1' -;b KT'^^„ U >^'^ffi§#^J;t>* 

[0 0 5 1] 
[0 0 5 2] 

~)V Ki:, T^2 A-r ' ^^y h(Dy ^ Ki:;i)^e>^^$tiT v^-5 

o rE_B ^'d' Fj ■^(DJV~^ti^:nV r ■ ' JV-'^ttf'ASA^y 

U y^(DmW^^^. 

[0 0 5 3] 

l"U>^W$gj tt, U>^^iiS!J^ (Link Id) , :^^yh.V^^, Zl^^Z/n 
>-^>ry, LSP;«j'^7>h, fei:t>*U • t'-^®^:?^ -;i/F*^&«ft^$ 

[0 0 5 4] 

-^^fett=i>t:°a.-^j^7K(Z) I FT FL/:;^$:^t-o T;^ ^y h • ^ J l±, 4 
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-^m^-fy'^^^-t. LSPij^y hit, 1 A-f ^;^)^e)JS^ -^(dv y^izm-f 

■r ^ zi i: ^c>p^iv^i^r6^^c^>fb-r So 

[0 0 5 5] 

^(Dvy^mtmm^^xjfLSPmtfmmit, ^mmizm^ ^h^y-^^y^izm 

[0 0 5 6] 

ru>^^ft'»fgj a, ^i^mmm (Ave_utiiization) t, nitjvy^mm 

^-^^r^yhm (Loss) t, lativy^^m (Bwl) h ^ K ^-tf <5 = 
[0 0 5 7] 

f^i^dgffl^j li, 4 A-f h^^^jj^^;, -^(D^jy^cD^mmmm^^-ta ^® 

^i^^ffi^li. ;i^T®^{Cj; Uft^^tl-So 
[0 0 5 8] 

Ave_Utilization= a XCUTY (n) + (1-a) XCUTY(n-l) - (1) 
Z(D^ (1) it, ^m^i^ (moving average) ^^{C J; -5fm^T'^-2>c ZIZIT' 
, alt^^m^t {TsJ^-VyiT) ^^T'^-So CUTY (n) liJg^ (1-^t)-^^Mn 
) <D'J CUTY (n-1) Itl^Mlm (-r^t3t.^M (n-1) ) (D 

[0 0 5 9] 

CUTY (n) = mm (n-1) jb^ n * T'® U > ^® m;tf A>5r hiJC] 

/ Cai;bU>^=^^] (2) 
^fc. 5pi*r^M^li, mmi$tifecuTYc^«:^Mi:1-'2.r i:^T'^, rw^-a-fc 

[0 0 6 0] 

Ave Utilization=m a X (MMffi) - (3) 
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[0 0 6 1 ] 

Loss (n) =Loss (n— 1) +NLoss ••• (4) 

ZZV, Loss (n-1) It, immmO^M (n-1) * T'® miJ U > ^ J^^ 
A°>r^y hO-^ftiiT^^U, NLossli, (n-1) i^^e^ ^Mn *T'{C:^ Cfcffi 

[0 0 6 2] 

] ^^-r. r©m;OU #;i/-^i i(D^s^tt3 0®^^ 

[0 0 6 3] 

TLSPMIt-Mj it, LSP^glJ^ asp_id) ii, LSP_COS^^X ( 
Cos_lsp) LSP^t^^M^ (Ave_Utility_lsp) L S P ffiiJj^^7N°>?r >y 

NfS: (Loss_isp) Lsp:^^ (Bwi_isp) ii(D^y^~;v}i^^m-r^. 

[0 0 6 4] 

TLSPi^M^^J it, 2AMh*^^JSiU, ^©L S PCDf^M^^r^fo TlS 
P_COS^^;^j It, 2/"?^ ^7b^^^ -e® L S P®CO S ^^;^$:^LT 

[0 0 6 5] 

TLSPSpt^j^M^J li, 4 7\'-f ^(^L S P(Z)^i^^M^§:^b 

, frflB^ (1) fcJ:t>* (2) fCjSV^T, mtlVy^^, Vy^Vit^Ji<hSPlZ 

m^i^r^^K^ij^it>^ti^. ttc, mm^ (s) t.mmiz, ^©LSPfcfet-t 

S MMffi® ^ -r e 3 i: =b ^ S . 

[0 0 6 6] 

TL S Pffi:dJ^^A>?r«y hi5Cj li, 4 A-f h;6^^J5: L S P (Z)J^^^ ti 

^cmi7/^°>^-/ hCD-^im$:^U. trftBx*^ (4) JCisvNT, m;fj U > ^ L S P }c 
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[0 0 6 7] 
[0 0 6 8] 

-T^-f y^ ' i/^^A (OS : L i n u x) j?)^'; T;p^-f iA-r-iR^L, 

[0 0 6 9] 

EI5 j:t>*|g|6 tt, 1 1 S(Z)0 SjO>'; T;i/3f-r AT^K^/^SbTV^^ 

11^tt3 2 CDt"^ 1^^^ h U "/proc/net/dev" {Cfe-5>:7T-f ;i/®P^^$:, EI 6 
fH'lilggS 2 l^^ h U "/proc/atm/device" ICfe -5 7 T -f ;VC^ , ^ 

[0 0 7 0] 

tl?D®Mli^#fflT'fe-g><Z)T% r^H^lt^^m (n-1) lZZ(Dv^-y'JV^^m 

u, mm (n-1) ii)^^mmn^x^(D immoymo:>mtA^^^^^t:i}^-v^^ 

a 

[0 0 7 1 ] 

0 5 JC^t-7=--y;KD±^:$>«, "Receive" ©^C^jb^^-T J: e) Jc;i/- 1 1 
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S^^MtCK-r^T^-^ T^:^^«, "Transmit" (D:iC^-ff^^-t ^ ^ iZJV 

[0 0 7 2] 

^M7^-:/;b^J:t>'3zl^7^- >^;V{C^tt-S "interface" It, 1 S tC 

"lo" , "ethO" , "ethl" , "eth2" , "atmO" , "atml" , i3J;tJ^ "atin2" 
[0 0 7 3] 

"lo" it, "loopback device" (D^X'^)''), 1 1 SizmU^tir=.ny 

kfzL-^^M (HifciiHi^Bg) iKD^y^y =L-y^^Mm^^. "ethO" ~ "e 
thz" it, ^--^^v hlKD^y^ty^i-y^^M^-t^c ;i/-^iisici±, m 

V^^®T^ "ethO" tt3t^{ffi|3i#:^^y Nt7-^ Ail®, "ethl" 

hV~^B t(D, "eth2" lijzlMMil'e:?^ ^ySCf-^Ci:©, ^-r>^7a:- 

[0 0 7 4] 

"atmO" ~ "atin2" It, ATMilCD-^ y ^ y ji- y(.^MM-t m HZm^t ^ 

^ 1 ® 3 OCDU >^ L 1 ~L 3 :^'Jg^^$4^TV^<g>(DT^ "atmO" U > ^ L 1 ^ 
®, "atml" liij >^ L 2 i:®, "atm2" U > L 3 il > ^ oi - 

[0 0 7 5] 

^M7^->^;bi3J:t>'izlM^- "bytes" it, -^tl^tl, ^-r>^-7ai- 
X (interface) A^ Lfc A-f hiS^fe ck t>*#-f > ^ 7 x -::^^ill>fs L ^ A'-T 

^i5CS:5^LTV^So -r^^^x-;?. "lo" CDT^-^tCJ;^^, AM;i/ 

-^llSli, 3>tfzL-^^5f57b^ej 6 0 8 4 A-r hCOT^-^ IUCA 
4 hm(D^-'$(^>( y^y x.-:^ "lo" ^ci^MLTv^§^i:7b^^$tlTv^-5o 

[0 0 7 6] 
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^mv^-:fjm^z:^mm^~-^jv<D "packets" it, -g-ti^n, #>r>^7:c 

^7. (interface) *^ Pj^M L 7^ A°>r h^fe J: t)«#-r > ^ :7 i - ^^JH^ U ^ 
A>!r^y ^m$:5tLTV^So f^t^lt, >f>^7x-X "ethO" ^ JCck S 

, ;b-^llSli, i^^'ftflljlM^^^y hC'-^ A:6>^ 3 2 4M®A>!r^v h Sr^^L 
, 2 6 7Mc^>>'\°>r-/ h $:igMLfez:i::^)^^$tlTVN-5„ 
[0 0 7 7] 

^m9'-^JV:BXX:^m.m9--^)V(D "errs- li, #-f>^7a:-:;^ 
[0 0 7 8] 

^my^'-^)V^^ZJ^mm^--f)V(D "drop" {i, #>r>^:7a:-:^ 
[0 0 7 9] 

>TV (FIFO) CD:R$) 1B iH'O-'^mVm.m-^O^ ^^T V hiJC (^^ 

- (FIFO) (Z):R^) $:^LTV^a„ 
[0 0 8 0] 

"frame" li^^^ I/- i>iSr$r, "compressed" tti±^A>?r^y 
"multicast" \t^{t^ }\^^^^ 7s V • A>!r^y LT V^ 

So 

[0 0 8 1] 

izl'^T^- >^';i/<^ "colls" li-r-i^^^-/ h (CSMA/CD^^) }Cfelt-5« 
g;^ (collision) CD|§^iS[$:, "carrier" lj:>f --9-:^^ h tC JSitS ^-V U T^ffi 
iS:?:, "compressed" ttjEHA^^y SIS: ^, ^tl^'tl^ LT V^S. 
[0 0 8 2] 

BIS lC:^-r 5=-- "interface type" li, ilM^^ h - ^ 1 ® U > ^ L 
1~L 3®3 0(Z)ATM^>^7i-:^C^^-r^?:^L, "0 eni" li, > ^ 
>'x->?.i& "eni" (DNo.lT'^U, "1 eni" tt, 3l-7.^ "eni" ^CDNo. 
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2T'^'J, "2 eni" \t, > ^ :7 jc - "eni" <Z)No. 3 T'fe-5 = 
[0 0 8 3] 

"ESI/"MAC addr"" \t, MAC (Media Access Control) TKUX$:^LTVn 
"AAL(Tx, err, Rx, err, drop)" \t, A TMT 3 > • (A 

daptation Layer) ®y\°>!r^y htCggf'S^ft'Wfg^r^LTVN^e "Tx" ttil-gA 
^vVm^, l^moy "err" liillM:!:^ "Rx" li^^A>?r hlfc?:, ^ 
M<D "err" li^fgx v "drop" >y hiS[&, -g-tl^tl^ 

[0 0 8 4] 
[0 0 8 5] 

[0 0 8 6] 

(n-1) JC^it-2>EI5(Dj||>©7=--y;K3D "packets" W 
Mn{Cfci^SiziM7^->^;b® "packets" <Z)^^^$:^i?) ^ r ^1 {C j: U , tafH^ 

tcDV y^(D^m'e^M--t^z:tnzj:v, ^ iz) cocuty (n) a^^i^i^n^o 

$^IC, z:®CUTY (n) ^C«^V^T, gf/fH^ (1) (DAve_Uti 1 ization*^^*b ^ 
[0 0 8 7] 

^fe. iii5<D3ii^-7^-:/;i/^feiiiii6(Z) "drop" It, mm^-^^y hm(DmMm 

WMnO) "drop" C^)>fit*^BrftH^ (4) ©Loss (n) tt£^o 
[0 0 8 8] 

<:^^~irL S A®7v^yT-V y V:^m> 

(1) Igl c^^^'yT^^- 
:t^-^7LSAJi, ^'v^yT-V (flooding) $:M V^Tft&CD;l/- ^ JCj^-fs ^ 
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^{ci-s3ii7!)^T'^-5o ^(D-mm^mmTmt, zyT.^j^'^mti'^Mm-^n^m 
nmmAt};A± (0^L<itAt (DiE(Dmmm) t-^ot, mm^^-v i 

[0 0 8 9] 

„ ^(Dmmit, mmmmo m2mm) iz^>')mn^n^o 

[0 0 9 0] 

(XT^^y^S 10). 
[0 0 9 1 ] 

ttm^^tl^ {TsT-V^S 1 2) MLTV^^V^^-^^C^j:(;^5^«y 1 2T'N 
O), 'ftB®;i/-3? 1 1 A^^j L S A§:^^bTV^S*^^f (Xt^^V 

2 6) „ fa(D;i/-^*^?j L S A&^MLTV^^V^:^-^^C^i (;^7^-/:/S 2 6 
T'NO) , Xt^^vi/S 1 2{CM^J, ^'@bTV^-5)^-a'^C^i (:^5^^y y S 2 6 T' Y 
ES) , ^ML^L S A;&'J;r^-^' L S A;(j^if e)A^7b^¥[|S^4x-& (X^^y:^S2 
8) „ tuK&LT^L S A^^y ^CDU >^^^^^-r >''CD'fittCi:oTirT*) 

ti^o ')y^Vm^^-fiS^'^, 1 0 ^feti 1 1 (DS-^(c{j:, ^ L S A 

P^^tl, -€-tlJ2A^®^-a-{Cli, ii^cDLSA L S Ai^^^<Z)L S A) i: 

[0 0 9 2] 

I.S AX-^^m^\Z\t (;^7=-^y 2 8 TY E S) , ^T^-^'LSA 
MT^-^^-x®MfT^S (^{C|¥M) ;^)':^Tt)ti (x^^^y^SSO) , ^(^^, 
^ML^:^^-^ L S A;b':, ^'©bfe U > ^Jt^^cDi-z^T® U > ^ (m:tfi;>:^ 
) {Cj^m (:7^>yT-V>^) ^ti-S (X7^^y>^S3 2) „ Xf^^y^Sl 
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2izmmt)m^. its® L S AT-fe^^-a-lCJi :/S 2 8-eNO) 

, m.ncD'Ls A(D'^m^mmjt>n (>5.-r«y^s 3 4) , ^(d^, ^n^x^^y 

[0 0 9 3] 

T.'rv^l 2T'^-rvcD^r^t ;^)'J^r^TthJ^_t:T'fe-5«-a-{Ct± >^ S 1 

2T'YES) , 'ft&®;i'-i5f:*^^(DL S A7b^^'©$tlTV^-g>7b^i:*e>7()^*'tf!^^^4^•5 
(;^5^^y^S 14). 
[0 0 9 4] 

L S A*'5^fi^4xTV>S^-^{Cli (X^^^yyS 1 4 T'YE S) , X^^^y 1 
6}^)^P3 S 2 O^J;r>*S 3 6®^0iai*'^^rft)ti-5o ttfizS L ^ -5^ 

y S 2 8:^)^^ S 3 2 feJ:tXS 3 4 il^tl-?tlimiiT'fe-g>. ^-Tv^r^t 
^i-^^r^Tth$:@il§LTV^^(Z)■^^ g ^ ©.r^^- L S A tl, 

tl-S (^-T^^y y S 2 2 ) „ 
[0 0 9 5] 

L S A{Cj;S:r^-^ L S Affl^^-^ ^->^CDH 
iTMa*'^^Tt)n-5 (^7^^y>^S2 3) o "tLX, ^ ^ Vj^j^^if □ fc U ir h $ ti, 
^OiSliiX^^^y ys 1 2JCM-g> = 
[0 0 9 6] 

— 75", >c>7^^y :/S 1 4 ^C^3V^T, ft6CD;i/-^*^^;t^-^ L S A:^'i^fB$4xT 
V^^V^^-^^C^±, il:-bJCg;i/-^(D;r^-^ L S A^'J^J^^tlT, -r^TOJU^ 
^^iCj^m^tife^ (::^7^^y 2 2) , g;i/- 3? (D:^^- ^ L S AlC J: S;^^- 
L S AMf'-^^-:^(^JSif^ii.S}«)^^Tt)ti'5) (:^7^^y >^S 2 3) „ ^LT, ^ 
-fV3{)^Ui2^y b$4x (;^7^^y^S 2 4), mMlt, :;^^v^S 1 2lcM-5 = 
[0 0 9 7] 
(2) ||2CD:7^^y7=^' 

^ML^^r^-^ L S A(Z)i2^^i:i:tj{c, Saco;i/-^c^ ^y^'»#^iR 
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i?)^:^/^-^ L s A^^^L, mm-t^i^m iz.(D:^m^ ^mzcDy^v^^ y 

[0 0 9 8] 

^®|^IH^^0^$:#lif&1-^r i:i:-r-5. :i<Z)^^=fe;, :lia.S^g 3 O tc J: U H^f $ 
[0 0 9 9] 

V\T®|lI^|:*f^<^:t^-^' L S A$: 2 OJ^^^Ji ^ t-V ^i±?5iV^^A?)T'^'5 

o 

[0 10 0] 

E S) , i&(DJV-^ 1 1 *^^CD^^-^ L S ACD^M$:#oT, gB®;!/-^ 1 

4~S24, S36), m^\t^'rV:fS 5 OtcM-So 

[0101] 

5 0T'NO) , m<DJ]y~^l 1 ^ :r ^- ^ L S A L T ^B<DJV-^ 

1 1 (7) N^7>r >y ^'M$:JR«?)^c:^^-^ L S Alif^^/Jzl^ati-r (^7^>yy 
S 2 6~S 3 4) , -^(D^, :/S 5 0{CM-5 = 

[0 10 2] 

(3) ^zoyy'^v'r^ y^lsm 
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i^KD-yyv^^iy^^W.) i:h*;{C, ft&c7);i/-^ 1 1 A^P,;r^-^ L S A$: 
[0103] 

1219 fe^t>*lll 1 Ofi, US ©^^^y-T^^^ >^*:&iS®M3®<Z)?^tl$:^-t7n-^ 

S^fi3 0 JC J: UH^T^tl-So 
[0104] 

^1^-7(0:^^-}^ (X^^y^SlO)^, ^-r -TCD^r^t *\ ||2®7^^yT' 

^y ^ S 5 0 ) „ 

[0 10 5] 

O) , 2 SyO^^j S 3 4 ^T'CDMST&^Uff $tl-g>= fJ&tJt., ftfi®;!^- 

^11 ;^)^?3;r/^-^' L S ATb'^^^^tl-Si:. rcD^r^-^ L S AlCj: Ut"-^^ 

lRjltTj2l'fg-r'5o ^CO^, ^Jigili, >c.7^^y ys 5 0 {CM-So 
[0106] 

5 0T'YES) , ^-fV^P^t;^)^ H 1 ® :7 ^ ^y > ^^^^^T'iz&^^-^^P^ 
P^|5gTthiii:bge$tl-5 (^T^^y^S 1 2) „ 
[0107] 

^®-^^P^raPiTth{cMUTV^;^V^#'a•^C^i (Xt^ «y :/ S 1 2 T'N O) , fffi 
1 1 f}^ib<Dh S A®^MS:^oT, Zl Ofifi®;!/- ^ 1 1 j^^e^SMStlfe 



miiE# 2001-3053624 



#2000—4 00634 



7.^y:fS 1 Qfj^ibS 2 4, S36)„ ^(D^, j^lMlt, >^S 5 OtCM-S 

a 

[0 10 8] 

-^S', -^mmmmTthizmLx^^^m^Kit (xt^^v i 2T'Ye s) , 

5 2'~S 6 4) „ 5 2~S 6 0 ©^O-Sli, ^^T^^y^S 2 6~S 

3 4 a)^ai:^tl^tl|^l:^T'S>U, X5^^y >'"S 6 2-S 6 4 ©^Sli, y.'TV^ 
S 2 2~S 2 4 ©MHillHlCT'feSo ^(D^, :ji!lSJ±, >y ^ S 5 0 (CM-S = 
[0109] 

SI 2 i±, 1 1 ©fH'It^Ss 2 {cSgit e^tife^r^-^ L S A^-T-'-^K 

-X3 2 \>(D'r-^Wm.^m-ir. 
[0 110] 

^r^-i' L s aMt^-^'^-x 3 2 b ti, /\-/ i/n • 5 0 ii, 

^ Sr-i-tfo ) 1 1 (D;r^-^ L S A$:^-t-5;r^-^' L S Af^-^/^ 

-X^^#: (J^T ro LDB#5t^j i:V^^o ) 51a-51c, 523-52 
d, '5 3 a ^3J:t>*5 3 b^il>^)^^^^^&$4^TV^^„ 
[0 111] 

A^y i/zL • 7^-->^;i/5 Oli, ^iScc^fB'iii^;!/?:^!;^, #tH'll-fe;i/li, ^M^ti 
L S A(DL S A>\^y ^JC^^ rj[£^;b-^j cD>fB (-T -^JA^;!/- 
^® I PT $:A>y Lfe/^^y i/a-^h l~h3^$!TKUXi:LTT 

^■fe;?>$ti'5= #SH'll-fe;i/tcii, o L D B^jg^^cDyK-r > ^^^j^l&M^^x-S. 

A^y i/o-fflh 1 fC^j^i;-r'5tH'li-fe;i/{Cli, OLDB^ig^fi5 1 a^®;t? 
-r>3?*'J, A>y i/a-ffih 2 lC^^S-r-5tH'fS-fe;i/tCti, O L D B =^3^^: 5 2 a ^CD 
3tf>r>^}«bs A^y i/zL^th 3 lcMj:S:t--5fB'li:i2;i/JCli, O L D B#5^#: 5 3 a ^ 

[0 112] 
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^{^OLDB^it^S 1 a lir^^CCDO LDB^it^S 1 b/sCD/K-O^) , JV- h 

BmMm^it., 1 1 1 *'J*f^5LTV^§o 

[0113] 

J[£^;i/-^J It (I PT KUX) $:ffiP|5t^^5^^^L, r ®^iS:$:^i5c 2 5 1 T'i^lC 

1 M®fH'is-fe;i/$:^L, m.m^v V'o-'^ i^(D^mo))^-^ I 251M 

5 1 a — 5 2 c © 4: ^ JC, /K-r > ^ J: U = 

[0 1 14] 

6^ tc =b ifi V ^'e^S ic @HS $ ti T V N ^ ^ V ^ . 

[0 115] 

^®<fce)fC, 7\-;i/zL • 7^->^Vl/$:Mv^-g>r illCj: U, mM(^ - ^ ^ - 
[0 116] 

01 Hi, BI7*>^|gIl Oic^f :^^^vys 1 8, S23, S30, ^3J;t>*S 

6 4 L s Am^-'^^-::^(Dm^^mo)nm^£mm(Dmti^m-tyu 

o 

[0 117] 

^T, L S A$:^&Mt--50 LDB^it^(Z)f3'ISfIi|5c§:fB'lt^a3 2 

a 1 0 OT'YE S) , rn'mm^-^m^-^tl {Ts^vZfS 10 2), 
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mu^ntcLmmmm^, ^m\^f=.^^-^ hSAf^mm^n^ c^-r^y^sio 

4) o 

[0 118] 

MV^T, zt/^-^' L S A$:^^L7t;i/-^® I PT Kl/X*VN^y 3 
(X-5^^y 1 0 6) <. MV^T, S^S$tl7tfH'Ii-fe;bC;J<-f >^ICJ: Ua^^tl 

ti-2> (X7=-^y:/S 1 0 8) o ^cD^^-eii, ^mmmti^y\y iy =r • 7^-^;i/5 o 

[0119] 

-m-t^OLDBmm.i^ti^fji^^m'^lzit i:^5^y:/s 1 1 8T'NO) , 

L D B«5gf*:li, O LDB^3g#:5 1 c©^6JC3g)^$tl. OLDB^jg^^cSl 
[0120] 

1 0 8TYE s) , ^m-^nr^:t^-if L s A:^^*ff (^rae^icftt;^) <d^(d 

$4x-g> (:^'T-^yfs 1 1 0) „ 

[0121] 

«ifT^v^^-^^c^i (^T^^y^s i i otno) , ^m^nr^^^-'i^ h s a 

liM^^ti, 1 0 2TSi>K$tifefa'l»M^liPM$ti'5 (>^7^«y 

112) o «iTT'feS:^-^lcij: (;^5=-^y 1 1 OTYE S) , ^(Z)«if 

(^O L D B^it#:*\ t'-^K-:;?.3 2 h p^izmz$)^-^\,\0 LD BMi^i^tA 
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it#:x*WA^tl^= ^-5V^«, OLDB^Jt^*:5 1 c $:OLDB=^^#:5 1 a 
[0 12 2] 

:/s 1 1 6) , ^m\tmyt^. 

[0123] 

*^{c, ;r^-^ L sAm^-'^^-y^ 32b {c*&M$ti7t#;i/-^ 1 1 © h 

[0124] 

^S^l, 2, 3 (|1I1#M) (L S P©^^) [bps]^^tl 

^tll OM, 8M, 2M^t*'5 = 
[0 12 5] 

A{i;i/-^11S (:8a.S^fi3 0) tt, TE{CJ:^:ftW^^t§:ffM$:=ffe>^i?){C 

, t-r^i^i, 2, 3(Z)-en^tio^^:ft^^$:#mt- r3T% r^^^^tfj 
Hit, vy^(Dmm^t.z.(D^)z/^\z^n^^-^^vvm^m o^^vvm.^^ 

[0 12 6] 

^(DM^ilM^lt, ISS&i ©H^AlWS: P .effect ive_path_i iif -Si:, 7^^^ 
liJ^^T®^ (8) fej;t>* (9) T'^ib-Sr iijb'^T^So 
[0 12 7] 

p _effective_path_ i = p _path_ i X f (Loss_path_ i ) ••• (8) 



2 8 
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p _ef f ective_path_ i =Min ( p _ef f ective_path_ i , pceiling) ••• (9 

) 

r^Ts P_path_ilj;, (path_i) ^mm-t^l^rz.lt2&s±(DVy 

^ (link_j) ^#:®5p±^^M^T'fet;, l^XT 0)^lZ ^ ^ Hb ^ n ^ . 
[0 12 8] 

p _path_ i = Average (Ave_Uti 1 ization (link_ j , path_ i ) ) ••• (1 0) 

tr^, Loss_path_ i li, m^i^mm^^^vy'^<Dmm^-^^^y hm 

(Loss _link_j ) ©-^ftT'feU, J^TCD^fC J: U^iPb^jtl^o 
[0 12 9] 

Loss_path_ i = SLoss_l ink_ j ••• (11) 

#p_path_i iim^Mmtit-m-t^t)\ ^^^v h(Dmmti'^m^-t^t, 
-!^isbizmiE-t^i^i^mti^&^r^i^X'&^. p_ceiiing{i, m^Mm<^±mmv^^ 

o 

[0 13 0] 

^, Mmi, 2, 3(Dm^M^^, ^4x^np_effective_path_l = 0. 5, 
p _effective_path_2 = 0 . 2, p effect! vepathS = 0 . Sff'^tl, 
1, 2, 3(DMh^y^^y^ [bps] it, -etl^tl 1 OMX 0. 5 = 5M, 8 
MXO. 2=1. 6M, 2MX0. 3 = 0. 6Mt.f^^, 
[0131] 

^V^T, lis mmmms O) r^^^l^^ (Load Adjusting) 

■Do t-t, m^i, 2, 3(D-r^x^umt^i^(DA^^ii^fjtv, z^a^n^ 

:/(Z)5ili*i^^^p ave_effective:<)^JL^T®^{Cj: U^Sb^tl-S. 
[0 13 2] 

p ave_effective= E ( p effect ive_path_ i X LBW_path_ i ) /ELBW_path_ 
i - (1 2) 
Z.Z.X, LBW_path_ i ii, i (DUS^^T'^S. 

[0133] 
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^(12) ^±mmiz.^xit^^t, 

p ave_effective= (5M+1. 6M+0. 6 M) Z' ( 1 0 M+ 8 M + 2 M) 
= 0.36 

[0134] 

mz, @g&KT'#i&-r^ll^^^AEBW_path_i [bps] ib^&.r(D^lZj:V 
[0 13 5] 

AEBW_path_i = ( p aveeff ective— p _ef fective_path_ i XLBW_path_i) 
- (13) 

^i^^m^i, 2, 3 a)^4^€tl^cov^T»m-r■g> ^, c^r^cfc-^fc^s. 

[0 13 6] 

l(7)^m-t^MM^^AEBli)_?nm= (0. 3 6-0. 5) X10M=- 
1. 4M 

Sg|?&2 ®#gfrf '5||S&^J|icAEBW_PATH2= (0. 3 6-0. 2) X8M=+1 
. 2 8M 

M!i^3CD^g!j-r-5ll?«MAEBW_PATH3= (0. 3 6-0. 3) X2M=+0. 
1 2M 

^fe, #IS]^®^t&t--5ll?3&=^^(^B^l*, -1. 4M+1. 28M+0. 1 
2M= 0 i:^^. 

[0 13 7] 

zi(D$mmmzm^^^xM^mm^n^ as^i {covati*, sm-i. 4 

M=3. 6M, MS&2 tCoV^Tli, 1. 6M+1. 2 8M=2. 8 8 M, 
^C•:DV^T^i, 0. 6M+0. 12M=0. 7 2Mt^^), 1 , 2, 3^CoV^ 

T, 3. 6XGr:2. 88XGr:0. 7 2 X G r (DthX^m-^WC i h ^ y ^ 

v^(D^m) i: i:7^^„ fji-js, Grit, MMMm^mx^ 

[0 13 8] 
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t, 

mmh^y^v^mm!\z^miz^<')5u^-^nr^mm^^a)j-\^izmm-^nr=. 
•^nt=.mmm(Dj~}^izmm^tir^mm.^(Dh^y>( y^izm-t^mmt^tm 

[0139] 

(#fB2) #fal^csv^T, 

IBS a® y - \^\zmK'^nr=.mm^(DV'yy^ v^\zmt^mm^mmt^, v 
"^y V ^mm^^^mUo 

[0 14 0] 
(#IB3) #SHl(CfeV%T. 

mt^V'yy -J ^mmmmmt, tasaft&(Z) y - \^\zmm'^nf=.mm^o^v=yy 
\zmm-^i^f=.mm^<j^v=^y >( v'7\zm-t^mmL^m.m-t^, 

[0141] 
(#SH4) #fHl^C^3V^T, 
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^izm-t^mm^mm'^^, 

[0 14 2] 

^B<Dj'-\^izmm^nr=.mm^(Dh^y^ ^y^izm-t^mm^um-t^ 
y^ y^mm^^Mmn, 
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